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Geotechnical and geological disasters, such as geotechnical slide instability, the 
settlement inclination of foundation were initiated easily by the accelerating rheology 
of soft rock-soil under the dynamic loading. Therefore, it is of important theoretical 
and practical significance to research on the dynamic rheological properties of soft 
rock-soil and the rheological dynamic mechanism of bursting out geotechnical and 
geological disasters. Combining with the research subject of research on the 
rheological dynamic mechanism of bursting out serious geotechnical and geological 
disasters from national nature fund, based on the widely consulting the home and 
aboard related literatures, this paper mainly studies on the dynamic rheological 
properties of the marine sedimentary soft soil in Xiamen under dynamic loading, and  
studies on the form of catastrophic failure in the rheological process of soft soil by the 
catastrophe theory, combining with the dynamic rheological test results of soft soil, 
the main research contents are as follows: 
1. The analysis and summary on mechanical characters and mode of action of 
various common dynamic loading in nature supply the loading basis for the study on 
the dynamic rheological properties of soft soil. 
2. The dynamic triaxial rheological test is conducted with representative sample 
of the marine sedimentary soft soil in Xiamen under the common dynamic loading 
showed sine functions as example. The influencing characteristic of different 
frequency and amplitude of dynamic loading for the dynamic axial strain, strain rate, 
strain acceleration, and the stress-strain relationship are studied by analyzing test 
results. 
3. According to the existing rheological model and rheological equation, the 
analytical expressions of soft soil strain, strain rate and strain acceleration under the 
loading of sine are derived and calculated by the analytic method of Laplace 
transform, the rheological properties of soft soil are qualitative analyzed in 
half-period. 













catastrophe equation is established by the catastrophe theory, the form of catastrophic 
failure for sample under the loading of sine with different frequency is calculated and 
analyzed respectively, which verify the failure process of soft soil in the dynamic 
triaxial rheological test. 
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损失 50 万元以上的地质灾害 854 起，造成人员伤亡 1021 人，其中死亡 578 人，
失踪 104 人，受伤 339 人。地质灾害造成直接经济损失 36.5 亿元，安徽、广东、
云南、四川、福建、辽宁、湖北 7 个省的损失占全国总数的 91.7%；2006 年全国
共发生各类地质灾害 102804 起，造成人员伤亡 1227 人，其中死亡 663 人，失踪
111 人，受伤 453 人，造成直接经济损失 44.2 亿元。地质灾害造成损失比较严重
的地区为中南、华东和西南地区。福建、广东、湖南、甘肃、广西和四川 6 省（区）
的损失占全国总数的 74.8%；2007 年全国共发生各类地质灾害 25364 起，造成人
员伤亡 1123 人，其中死亡 598 人，失踪 81 人。地质灾害造成直接经济损失 24.8
亿元，四川、重庆、湖南、云南、湖北、广东 6 个省（市）的损失占全国总数的
80.9%。福建省是我国地质灾害的重灾区之一，2005 年 5 月 12 日至 15 日仅三明
市因持续强降雨引发地质灾害 68 处，造成直接经济损失 3000 万；6 月 23 日，
福建省建瓯市七里街 205 国道引发山体滑坡，滑坡体积 83 万 m
3
 ，造成 8人死亡，















损失高达 100 亿元以上， 严重的是 80 多位武警因遭遇滑坡、泥石流等岩土地
质灾害而遇难。2006 年 5 月 28 日以来，福建省又连续遭受暴雨袭击，高强度的
持续降雨，致使中北部及西部数条河流同时发生洪水，地质灾害频发，许多地区
灾上加灾，造成严重损失。暴雨引发的滑坡塌方造成大量公路损坏交通受阻。截
至 6月 2日 15 时，全省公路中断 1158 条次，仅龙岩市公路交通就中断 282 条，
塌方 403 万立方米。截至 6 月 2 日 10 时初步统计，暴雨洪水致使福建省龙岩、
三明、泉州、宁德、福州、南平等六个设区市 43 个县 126.45 万人受灾，紧急
转移 5.1 万人，倒塌房屋 1.91 万间，因灾死亡 22 人，农作物受灾 30.24 千公顷，
损坏堤防 132 处、18.06 千米，全省直接经济损失 11.6 亿元，其中水利设施直
接经济损失 2.03 亿元。 2007 年仅龙岩市共发生地质灾害 233 起，直接经济损
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